Netrin-1 increases proliferation and migration of renal proximal tubular epithelial cells via the UNC5B receptor.
The cellular hallmark of kidney repair is a rapid proliferation of renal tubular epithelial cells ultimately leading to the restoration of nephron structure and function. Netrin-1 was discovered as a neural guidance cue and found to be expressed outside the nervous system, including in kidney. Previous work showed that netrin-1 is upregulated in response to ischemic injury and ameliorates ischemic injury. The objectives of this study were to determine the role of netrin-1 in renal tubular epithelial cell proliferation and migration in vitro. Real-time RT-PCR analysis showed that netrin-1 and its receptors UNC5B and neogenin are highly expressed in cultured mouse renal epithelial cells (TKPTS), whereas the expression of the Deleted in Colon Cancer (DCC), UNC5A, UNC5C, and UNC5D receptors is negligible or undetectable. Netrin-1 protein was induced in the edges of mechanical wounds in vitro. Netrin-1 increased TKPTS cell proliferation in a dose-dependent manner. The netrin-1-induced increase in TKPTS cell proliferation was completely prevented by small interfering RNA (siRNA) inhibition of UNC5B receptor but not UNC5C receptor expression. Netrin-1 also increased TKPTS cell migration in vitro, and this was also mediated through the UNC5B receptor. Netrin-1 increased the phosphorylation of Akt and ERK. Inhibition of phosphatidylinositol 3-kinase and MEK1/2 completely inhibited netrin-1-induced cell proliferation but not migration. These results indicate that netrin-1 increases renal tubular epithelial cell proliferation and migration through the UNC5B receptor. Moreover, the increase in cell proliferation, but not migration, was mediated via activation of Akt and ERK pathways.